Summary
Three hundred weanling pigs (initially 23.7 lbs and 17 ± 6 d of age) were used in a 19-d growth assay to determine the effects of increasing levels (2.5, 5.0, and 10.0, and 20.0 kGy) of gamma ray and electron beam irradiation of spray-dried blood meal on growth performance. Irradiation of blood meal resulted in decreased concentrations of aerobic bacteria, E. coli, mold, and yeast in spray-dried blood meal. The inclusion of irradiated spray-dried blood meal tended to improve F/G from d 0 to 7 and for the overall trial (d 0 to 14), but had no effects on ADG or ADFI. Comparison of the two types of irradiation and dosage level showed no differences in growth performance. In this experiment, the inclusion of spray-dried blood meal did not improve growth performance over that obtained with the control diet.
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Introduction
Recent research at Kansas State University showed improvements in growth performance of nursery pigs consuming blood products that have undergone irradiation treatment. However, different methods and dosage levels of irradiation are available. Irradiation involves exposing a given substance to ionizing energy to create ions and free radicals. The result of this energy is the destruction of living microorganisms. Also, antinutritional factors can be broken down with an increase in dosage level. Therefore, our objective was to determine the effects of increasing levels (2.5, 5.0, 10.0, and 20.0 kGy) of gamma ray (cobalt-60 source) and electron beam irradiation of spray-dried blood meal on growth performance of weanling pigs.
Procedures
A total of 300 pigs (BW of 23.6 and 17 ± 6 d of age) was used in a 19-d growth assay. Pigs were blocked by weight and allotted to one of 10 dietary treatments. There were five pigs/pen and 10 pens/treatment. Pigs were housed in the Kansas State University Segregated Early W eaning Facility. Each pen was 4 × 4 ft and contained one selffeeder and one nipple waterers to provide ad libitum access to feed and water.
All pigs were fed the same pelleted SEW and transition diets (Table 1) to 4 d postweaning. All pigs were fed 1 lb of SEW diet, then they were fed the transition diet for the remainder of the 4 d pretreatment period. At d 4, the pigs were switched to experimental diets, which included a control diet with no added spray-dried blood meal, and diets with 5% regular spray-dried blood meal or irradiated 5% spray-dried blood meal. Irradiated treatments included either gamma ray (cobalt-60 source) or electron beam irradiation at increasing dosage levels (2.5, 5.0 10.0, and 20.0 kGy). All blood meal used in this experiment was from the same lot. Treatment diets were fed in meal form and formulated to contain 1.40% lysine, .90 Ca, and .54 available P (Table 1) . In addition, all diets were balanced for Na (.26%) and Cl (.43%). Synthetic amino acids were added as well to exceed the pig requirement and ensure that no amino acid would be limiting in the diets. The ADG, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 4, 11, and 18. Blood meal samples were taken for analysis to determine bacterial concentrations prior to manufacturing of the complete diet.
Data were analyzed as a randomized complete block design with pen as the experimental unit. Pigs were blocked based on postweaning weight, and analysis of variance was performed using the GLM procedure of SAS. Linear, quadratic, and cubic polynomial contrasts were used to determine the effects of increasing dosage levels of irradiation. In addition, contrasts were utilized to test differences between irradiated and nonirradiated treatment diets. Initial pig weight at the start of the experimental period was used as a covariate for statistical analysis.
Results and Discussion
Irradiation of blood meal proved effective in the reduction of aerobic bacteria, E. coli, mold, and yeast concentrations (Table  2 ). Blood meal subjected to gamma ray irradiation had lower concentrations of aerobic bacteria than that irradiated by electron beam at each level of irradiation. In fact, at 5.0, 10.0, and 20.0 kGy, no bacteria were detected with gamma ray treatments, but low levels of bacteria were cultured with electron beam treatment.
From d 0 to 7 of the treatment period (Table 3) , as well as overall (d 0 to 14), the inclusion of irradiated spray-dried blood meal tended (P<.09) to improve F/G with no effects on ADG (P=.26) or ADFI (P=.86). However, for the overall experiment, ADG and F/G were increased by approximately 9 and 6%, respectively. In addition, the inclusion of spray-dried blood meal did not improve growth performance over the control diet without spray-dried blood meal.
These results indicate that irradiation is an effective technology to reduce or eliminate bacteria, molds, and yeast in spray-dried blood meal. However, increasing the dosage above 2.5 kGy, regardless of source, did not further enhance growth performance of nursery pigs. Also, both electron beam and gamma ray irradiation resulted in similar performance. Previous research at Kansas State University has consistently shown that ADG and ADFI increase when pigs are fed spray-dried blood meal or animal plasma that has been irradiated. However, in this trial, we found a response in feed efficiency, but not in ADG and ADFI. We believe the numerical responses were similar to the significant responses observed in other trials, but the larger variation (SEM, .038 vs .022) observed in this trial prevented the detection of significant responses. This leads us to believe that pigs can more efficiently utilize irradiated spray-dried blood meal, which indicates that this processing technique either reduces antinutritional factors or alters the protein structure to make it more available for the weanling pig. 
